. Set up and quality control of N-ChIP. A) DNA isolated after digestion with micrococcal nuclease S7 (MNase), separated in fractions containing mono-(S1) or poly-nucleosome (S2) (left panel) and chromatin input (middle panel), resolved on a 1% agarose gel stained with ethidium bromide. SDS-PAGE of ChIP-ed S1 fraction (#1 and #2 indicate two replicates): core histones H3, H4, H2A and H2B are visible around and below the 17kDa band of the pre-stained protein marker, with H3 and H2B co-migrating (right panel). B) Competition assays for antibody specificity test: after MNase digestion chromatin is incubated with H3K9me3 antibody with or without excess (150X) of different soluble peptides bearing methylations at distinct sites (H3K9me3, H3K9me2, H3K4me3, H3K27me3 and H4K20me3): immunoprecipitated materials are SDS-PAGE separated and stained with Colloidal Comassie blue. C) Relative enrichment of unmodified, mono-, di-, and tri-methylated on K9 in flow-through (FT) as compared to input (IN). Histogram represents the averages ± SEM from three independent experiments and results in significant depletion of K9me3 and K9me2 in FT. Figure S2 (Related to Fig.2 and Fig. 3) . Estimation of hPTMs frequencies in bulk chromatin (input). Relative abundance of hPTMs on histone H3, H4 and H2A in input. Figure S3 (Related to Fig.3). Relative enrichment of modifications on peptides H3 (3-8) and (9-17) in H3K9me3 and H3K4me3 ChIPs. A) Enrichment of K4 methylations in N-
1
The proteomic investigation of chromatin functional domains reveals novel synergisms among distinct heterochromatin components Monica Soldi and Tiziana Bonaldi Figure S1 (Related to Fig.1) . Set up and quality control of N-ChIP. A) DNA isolated after digestion with micrococcal nuclease S7 (MNase), separated in fractions containing mono-(S1) or poly-nucleosome (S2) (left panel) and chromatin input (middle panel), resolved on a 1% agarose gel stained with ethidium bromide. SDS-PAGE of ChIP-ed S1 fraction (#1 and #2 indicate two replicates): core histones H3, H4, H2A and H2B are visible around and below the 17kDa band of the pre-stained protein marker, with H3 and H2B co-migrating (right panel). B) Competition assays for antibody specificity test: after MNase digestion chromatin is incubated with H3K9me3 antibody with or without excess (150X) of different soluble peptides bearing methylations at distinct sites (H3K9me3, H3K9me2, H3K4me3, H3K27me3 and H4K20me3): immunoprecipitated materials are SDS-PAGE separated and stained with Colloidal Comassie blue. C) Relative enrichment of unmodified, mono-, di-, and tri-methylated on K9 in flow-through (FT) as compared to input (IN) . Histogram represents the averages ± SEM from three independent experiments and results in significant depletion of K9me3 and K9me2 in FT. Fig.2 and Fig. 3 ). Estimation of hPTMs frequencies in bulk chromatin (input). Relative abundance of hPTMs on histone H3, H4 and H2A in input. Fig.3) . Relative enrichment of modifications on peptides H3 (3) (4) (5) (6) (7) (8) and (9-17) in H3K9me3 and H3K4me3 ChIPs. A) Enrichment of K4 methylations in N-ChIP with anti-H3K9me3. B) Relative enrichment of K9 methylations in N-ChIP with anti-H3K4me3. C) Relative enrichment (left) and MS/MS spectra (right) of R26me2 in N-ChIP with anti-H3K4me3. Relative enrichment is expressed as a log2 Ratio between the abundance of PTM in IP over the input and represents the averages ± SEM from three independent experiments. Fig.3) . Western blot validation of hPTMs MS analysis. : 784.9645, 791.9723, 776.4655 and 783.4733, correspond to unmodified, mono-(me1) , di-(me2) and tri-(me3) methylated H3(27-40) peptides, respectively. Peptide ion at 798.9802 m/z is assigned to mono-methylations at K27 and K36 (right panel) . Based on the number of D 3 -acetyl groups and methylations, distinct modification degrees at specific Lysines residues can be assigned unambiguously. Furthermore, with this strategy certain isobaric peptides (i.e. K27me2 and K36me2) can be efficiently resolved during chromatography by their distinct elution times. Fig. 2 and 3) . Fragmentation spectra were used for the site-specific assignment of modifications within the peptides; MASCOT search, with the most intense ions identified in the MS/MS spectra and relative calculated score: experimental spectra are displayed. For (3) (4) (5) (6) (7) (8) and (9-17) peptide the MSMS spectra are manually annotated.
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SUPPLEMENTAL TABLES
Table S1 (related to Fig.3 and Fig.4) . Proteins identified and quantified with a least two peptides, one of which unique, in the H3K9me3 interactome. Protein Group output from MaxQuant software (I), common proteins between two experiments (II) and Top40% proteins binders (III). For the detailed explanation of each column see below.
Table S2 (related to Fig.3 and Fig.4) . Proteins identified and quantified with a least two peptides, one of which unique, in the H3K4me3 interactome. Protein Group output from MaxQuant software (I), common proteins between two experiments (II) and Top40% proteins binders (III). For the detailed explanation of each column see below.
For each tables:
Protein IDs: Identifier(s) of protein(s) contained in the protein group. They are sorted by number of identified peptides in descending order.
Majority Protein IDs: These are the IDs of those proteins that have at least half of the peptides that the leading protein has.
Protein Names: Name(s) of protein(s). 
SUPPLEMENTAL EXPERIMENTAL PROCEDURES
Antibodies
For Western blot analysis the following antibodies were used, according to the in 50 mM NH 4 HCO 3 , followed by alkylation with 55 mM iodoacetamide in 50 mM NH 4 HCO 3 . In-gel digestion was performed with 12.5 ng/L trypsin (Promega V5113) in 50mM NH 4 HCO 3 , overnight at 37 °C. Digested peptide were extracted with 3%TFA, 30%ACN and finally with 100% ACN, lyophilized, desalted and concentrated on C 18 Stage Tips (3) . Samples were loaded in 1% TFA and 5% ACN and eluted with high organic solvent (80% ACN). Eluted peptides were lyophilized, re-suspended in 0.1% TFA and 0.5% acetic acid in ddH2O, and subjected to LC-MS/MS analysis.
In-gel digestion of histones for MS analysis
Bands corresponding to the core histones were excised from the gel, de-stained with repeated washes in 50% acetonitrile (ACN) in H2O, alternated with dehydration steps in 100% ACN.
Gel pieces were in gel chemically alkylated as previously described, by incubation with D 6acetic anhydride (Sigma 175641) 1:9 in 1M NH 4 HCO 3 and CH 3 COONa solution as catalyzer (4) . After 3h at 37 °C with high shaking in thermo mixer, chemically modified gel slices were washed increasing ACN % (50% and 100%). In-gel digestion was performed with 100 ng/l trypsin (Promega V5113) in 50 mM NH 4 HCO 3 at 37 °C overnight, in order to obtain an "ingel"-like Arg-C digestion, which cleaves at the amide bond C-terminal to Arginine residues, producing peptides with an optimal length for MS analysis. Digested peptides were extracted, desalted and concentrated using a combination of reverse-phase C18/Carbon "sandwich" system and ion-exchange (SCX) chromatography, on hand-made nano-columns (StageTips) (3): digested peptides loaded on on C 18 /C and SCX StageTips were then eluted with high organic solvent (80% ACN) and NH 4 OH, respectively. Eluted peptides were lyophilized, resuspended in 0.1% TFA and 0.5% acetic acid in ddH2O, pooled and subjected to LC-MS/MS.
ChIP-Sequencing: preparation of ChIP DNA libraries and sequencing
ChIP-ed DNA was treated to remove 3' overhangs and fill in 5' overhangs resulted in blunt ended DNA fragments. An A residue was added by terminal transferase to the 3' end and the resulting fragments were ligated with Illumina adapters. The resulting Adapter-modified DNA fragments were separated by agarose gel electrophoresis and the band between 120-200 bp was excised and the DNA fragments were extracted using a Qiaquick Gel Extraction Kit (Qiagen Inc). The specific DNA fragments were subjected to 18 cycles of PCR amplification; amplified fragments were then gel purified from an excess of PCR primers, using Qiagen columns. The DNA fragment library was quantified with Bioanalyzer using High Sensitivity Chip, diluted to a 10 nM working stock concentration for cluster generation.
Finally, cluster generation was performed according to standard protocols of the manufacturer (Illumina) and loaded into individual lanes of a flow cell (4 picomoles/sample).
ChIP-Seq data were acquired with the Illumina Genome Analyzer II, producing a fixed 36bp read length. After each base incorporation step, the flow cell surface was washed to remove reactants and then imaged by microscope objective.
ChIP-Sequencing: computational analysis
For the analysis of sequencing Illumina data, read tags passing standard Illumina quality filter (Failed-chastity < 0.6) were aligned to hg18 genome using BWA 0.5.9 with default parameters (5) . H2AX data and H3K9me3 and H3K4me3 ChIP seq data from (6) 
